Until 1994 only four cases of MCL were recorded in Mexico. These cases were confined to the states of Oaxaca, Veracruz and Tabasco and the causal agent was considered to be L. (L.) mexicana. In the State of Campeche, LCL was found to be caused by members of L. mexicana complex and by members of the L. braziliensis complex (Velasco et al. 1989a ,b, OPS/OMSSecretaria de Salud 1994 , Perez-Motul et al. 1994 , Hernandez-Montes et al. 1998 .
Leishmaniasis is represented by a group of clinical entities ocurring in 79 countries worldwide. The disease occurs at a rate of 400,000 cases per year with 12 million currently infected and 350 million at risk (Ashford et al. 1992) . The causative agent of leishmaniasis is the protozoan parasite Leishmania.
American cutaneous leishmaniasis is characterized by a spectrum of clinical presentations. Included in the spectrum are the following: localized cutaneous leishmaniasis (LCL) caused by L. (L.) 
mexicana and by members of the L. braziliensis complex; diffuse cutaneous leishmaniasis (DCL) caused by L. (L.) amazonensis, L. (L.) venezuelensis and L. (L.) pifanoi;
and mucocutaneous leishmaniasis (MCL) caused by members of the L. braziliensis complex (Lainson 1983 , Velasco et al. 1989a .
Leishmaniasis in Mexico is considered to be a public health problem since it has been found in at least 22 states. Seidelin recorded LCL caused by L. (L.) mexicana in 1912 among chicle workers and hence gave it the name "Chicleros ulcer".
The L. braziliensis complex is defined in this paper as containing all species of the actual subgenus Viannia (Lainson & Shaw 1987) 
Until 1994 only four cases of MCL were recorded in Mexico. These cases were confined to the states of Oaxaca, Veracruz and Tabasco and the causal agent was considered to be L. (L.) mexicana. In the State of Campeche, LCL was found to be caused by members of L. mexicana complex and by members of the L. braziliensis complex (Velasco et al. 1989a ,b, OPS/OMSSecretaria de Salud 1994 , Perez-Motul et al. 1994 , Hernandez-Montes et al. 1998 Patients -Fourteen patients from the district Calera de Cofrados, 12 males and 2 females with cutaneous lesions suggestive to be LCL, were studied. Skin test was carried out in all of them, by injecting 0.1 ml of leishmanin antigen in the forearm (Montenegro's antigen was prepared as described by Bray 1980) . The reaction was read at 24 and 48 h. Induration reactions of about 5 mm or more were considered positive. Skin biopsies from the lesion were taken for polimerase chain reaction (PCR).
Isolation of DNA -DNA was prepared by centrifuging 10 9 parasites of a logarithmically growing culture at 1,900 g for 10 min at room temperature. The pellet was resuspended in 1 ml of NET 100 (100 mM Tris-HCl, pH 8.0; 100 mM EDTA; 100 mM NaCl), 1% SDS and 4 µl of 10 mg/ml proteinase K (Sigma) and incubated at 37°C overnight, followed by 2 phenol-chloroform extractions and ethanol precipitation. The DNA precipitate was dissolved in 500 µl of TE (Tris-EDTA). DNA from tissue biopsy samples was prepared following the technique described by Hernandez-Montes et al. (1998) . Briefly, tissue biopsy samples (1-2 mm) were incubated at 65ºC for 2 h in 200 µl of NET 10 (10 mM Tris-HCl, pH 8.0; 10 mM EDTA, 10 mM NaCl), 1% SDS and 4 µl of 10 µg/ml proteinase K (Sigma) followed by 2 phenol-chloroform extractions and ethanol precipitation. The DNA precipitate was dissolved in 300 µl of TE.
PCR -Purified total DNA (100 ng) from positives controls or from patients biopsies were amplified in 50 mM KCl, 10 mM Tris HCl (pH 8.3), 1.5 mM MgCl 2 and 0.01% gelatin in the presence of 0.2 mM of each deoxyribonucleotide (Pharmacia), 100 pmol of each primer and 2.5 units of Taq DNA polymerase (Perkin Elmer Cetus) in a final volume of 100 µl. Samples were overlaid with mineral oil (Sigma) and initially denatured at 96°C for 6 min. Cycles consisted of annealing at 67.5 and 60.5°C for 1 min for L. mexicana and L. braziliensis complexes specific primers respectively and for species specific primers for L. (V.) braziliensis an annealing temperature of 65°C. Extension at 72°C for 1 min and denaturation at 93°C for 30 sec. Programs were run for 35 cycles on a Cambio Intelligent Heating Block (Genesis Instruments, Cambridge, UK), a final extension cycle for 10 min was run. Products (10 µl) were fractionated by electrophoresis in 1% agarose gels in TBE (90 mM Tris-HCl pH 8.3, 90 mM boric acid and 25 mM EDTA).
Genomic DNA PCR products hybridization conditions -PCR products derived from the amplification genomic DNA from patients biopsies with primers 3J1 and 3J2 specific for L. (V.) braziliensis (10 µl) were electrophoresed on a 1% agarose gel in 1X TBE, southern blotted onto nylon membranes (Hybond N, Amersham) (Sambroock et al. 1989 ) and hybridized with probe LbJ38, which were labeled with [ 32 P]d ATP using the Prime it Random Primer labeling kit (Stratagene). The hybridization and the consequent washes were at medium stringency conditions as described by Rodriguez et al. (1997) .
RESULTS
Skin test -All patients with suggested cutaneous lesions of LCL gave positive skin test with leishmanin, with a skin reaction of about 5 mm or more.
PCR -PCR of the L. mexicana complex was carried out using the M1 and M2 primers (Eresh et al. 1994) . PCR resulted in specific kDNA amplification of the L. (L.) mexicana reference strain BEL21 giving an amplification band of 800-820 bp size. All DNA samples from patients biopsies were not amplified (data not shown). PCR of the L. braziliensis complex was done with the B1 and B2 primers (De Bruijn & Barker 1992) . These primers amplified kDNA from the L. (V.) braziliensis reference strain M2903 and DNA from all 14 biopsies, giving an amplification band of 750 bp (Fig. 1) . In order to have a more specific identification of the Leshmania species and to know if the biopsies had L. (V.) braziliensis, biopsy was amplified by PCR using species specific primers. The primers used were 3J1 and 3J2, which amplify nuclear DNA from variants of L. (V.) braziliensis, giving an amplification band of 617 bp (Rodriguez et al. 1997 ). These primers amplified DNA from 12 out of 14 Mexican biopsies, giving a PCR product of 617 bp. DNA from the L. (L.) mexicana BEL 21 reference strain and two biopsies did not amplify with these primers (Fig.  2A) .
Southern blot analysis -The LbJ38 probe, which is species specific for L. braziliensis complex (Rodriguez et al. 1997 ), hybridized to nuclear DNA amplified with 3J1 and 3J2 primers, for 11 out of 14 Mexican biopsy samples. PCR products from the L. (L.) mexicana BEL 21 reference strain and from samples 1, 7 and 9 did not hybridize (Fig. 2B) . Fig. 2A In this study, 14 patients from Calera de Cofrados district, with suspected LCL, had positive skin test with Montenegro's antigen. Confirmation of LCL and the identification of the Leishmania species were carried out by DNA analysis. PCR or southern blot were more accurate and less time consuming than the methods previously used in Mexico. The L. mexicana complex was discarded because none of the DNA samples taken from patient biopsies amplified with primers specific for this Leishmania complex (data not shown). However, all the biopsy DNA samples amplified with B1 and B2 primers specific for minicircle kDNA, from species belonging to the L. braziliensis complex (Fig. 1) . Nuclear DNA from 12 out of 14 patients biopsies amplified with 3J1 and 3J2 primers, which are species specific for L. (V.) braziliensis, and they do not cross react with other species (Fig. 2A) . These PCR products, except the products from biopsy 1, gave positive hybridization with the LbJ38 probe, which is specific for the L. braziliensis complex (Fig. 2B) . The results show that 14 patients were infected with members of L. braziliensis complex. Twelve out of 14 of the patients had LCL caused by L. (V.) braziliensis and three were probably infected with a variety of the same Leishmania species or possibly with a different member of the L. braziliensis complex. As far as we are aware, this is the first report of L. (V.) braziliensis in Nayarit, Mexico. With these tools for DNA analysis we were able to demonstrate the presence of the L. braziliensis complex in Nayarit. In adition, we were able to distinguish between two variants of L. (V.) braziliensis and possibly between two different species. This was done with the interplay of wide specificity B1 and B2 primers, specific for the L. braziliensis complex (De Bruijn & Barker 1992 ) , and species specific primers 3J1 and 3J2 for L. (Viannia) braziliensis and probe LbJ38, specific for L. braziliensis complex. According to Rodriguez et al. (1997) , the second couple of primers amplify variants of L. (V.) braziliensis. In these studies, we have not been able to confirm that the patient biopsies, which did not amplify with these primers, had DNA from other Viannia species, or that sample biopsy 1, which amplified with these primers but did not hybridized with probe LbJ38 had DNA from L. (V.) guyanensis. Rodriguez et al. (1997) , only tested Venezuelan isolates of L. braziliensis complex; therefore it is possible that these patients could have a Mexican variant of L. (V.) braziliensis that is not recognized by primers 3J1 and 3J2. These findings are interesting because Calera de Cofrados is a district with a very low rate of migration, and it is unlikely that this unidentified variant was introduced from another area.
In the endemic district of Nayarit, coffee plantations are located at 30 min from the village. The risk factor was identified as the harvesting and/or growth of coffee, regardless of patient age or sex. People from 5 to 65 years old had skin lesions due to LCL, although the most affected were between 5 to 14 years old; this is because mothers take their children to work at the plantations. There is an association between time spent on the coffee plantations and LCL, such that people who spend most of the time at the village did not get the Leishmania infection. Males were found to be the most affected since they spend more time on the coffee plantations than females. The suspected vectors are Lutzomyia cruciata, Lu. diabolica and Lu. shannoni, which were captured and identified at the plantation. In the village, Lu. oppidana and Lu. texana were captured inside houses, but they are not anthropophilic. Wild rodents and some domestic animals are suspected to be animal reservoirs, but no studies have been done in this respect (OPS/OMS 1994) . With this methodology and the tools used in this work, we are able to carry out studies on the identification of the principal vectors of each Leishmania species found in this Mexican state and the animal reservoirs implicated.
Because species from the L. braziliensis complex are more resistant to the glucantime treatment than species from the L. mexicana complex, these results are of great importance to the administration of appropriate treatment. This is specially true in light of the fact that glucantime is the anti-Leishmania drug currently used in Mexico. Patient 7 had multiple skin lesions and needed 60 doses of glucantime to cure and had a variant of L. (V.) braziliensis (the Nayarit state health authority, unpublished data).
